In order to describe the zig-zag arrangement for Bi atoms in the Bi(111) facet as shown in Fig.  1b ,f, the atoms in the first layer were colored in blue, and those in the second layer in purple ( Supplementary Fig. 3a,b ). When the structure was rotated 45º ( Supplementary Fig. 3c ) and 90º down ( Supplementary Fig. 3d ), the hexagonal pattern formed by the Bi atoms in the first and second layer is evident. Actually, they form a typical hexagonal chair structure in 3D space ( Supplementary Fig. 3f ). In the HRTEM image ( Supplementary Fig. 3e ), one can find a distribution of bright spots, corresponding to Bi atoms in the first layer, around dark spots, corresponding to Bi atoms in the second layer. This specific pattern forms the zig-zag structures in Supplementary Fig. 3a and Fig. 1f . Based on such features, one can also find a hexagon-like projection (the green one in the inset of Supplementary Fig. 3e ), and the real three-dimensional structure is chair-like hexagonal, as shown in Supplementary Fig. 3f . So, for the Bismuthene monolayer obtained here, the real space configuration is indeed a honeycomb hexagonal arrangement, while in HRTEM, due to the fact that the upper atoms are projected exactly on either side of the lower atoms, a quadrilateral-like arrangement of Bi atoms could be observed apparently in 2D HRTEM image.
Calibration curves for HCOOa), H 2 b). Based on these calibration curves, the concentrations of reduction products were quantified accurately. c) Representative NMR spectrum of the electrolyte after CO 2 reduction electrolysis at -0.78 V versus RHE for Bismuthene nanosheets. DMSO is used as an internal standard for quantification of HCOO -. d) Representative GC spectrum of the gas phase after CO 2 reduction electrolysis at -0.78 V versus RHE for Bismuthene nanosheets. Fig. 32 Comparison of the intrinsic HER activity of different BiNSs. a) Scheme for the calculation of exposed surface areas of same amount of BiNSs in different thickness. b) Comparison of pH-corrected LSV of BiNSs in Ar-saturated 0.5 M KH 2 PO 4 /K 2 HPO 4 (pH 7.0) solutions with the same catalysts loading of 0.39 mg/cm 2 on glassy carbon electrode. The current density was calculated based on the exposed real surface area estimated based on the scheme shown in (a). 
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